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Abstract not avaifahfe for KR 20050086423 (A) 

Abstract of corresponding document: WO 2004042S60 {A2} 

A peer- vector machine includes a host processor ano' a hardwired pepe-fine accelerator The host 
processor executes a program, end, in response to the program, generates host cteia v and the 
pipe&ne accelerator generates pipeline date from the host data. Alternatively, the pipeline accelerator 
generates the pipeline date, end the host processor generates the host dala from the pipeline date. 
Because the peer- vector macftEnt? incudes both a processor and a pipeline accelerator it can often 
process data more efficiantSy than a machine that includes only processors or only accelerators. For 
example., one can design the peer-vector machine so that' the host precsssor per? onrss decisiorv 
making and non-maihsmatically intensive operations an<i the acoeierator performs norc -decision- 
making and mathematically ^tensive operations.; By shifting the mathematically intensive operations 
to the acceferafor, the pew-vector machine often cars, for a given dock frequency, process, ddfc at a 
speed that surpasses ifce speed at which a processor-only machine can process the data. 
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(54) COMPUTING MACHINE HAVING m PROVED 
COMPUTING ARCHITECTURE AND RELATED SYSTEM 
AND METHOD 

(57) Abstract: 

A computing machine includes a first buffer and a 
processor coupled to the buffer. The processor executes 
m application., a first data-transfer object, and a second 
data-transfer object, publishes data umterthe control of the 
application, loads ttws published data into the buffer under 
the control of the first data-transfer object, and retrieves 
the published data from the buffer under the control of the 
second data- transfer object. Alternatively, the processor 
retrieves data and loads the retrieved data into the buffer 
under the control of the first data- transfer object, unloads 
the data from the buffer under the control of the second 
data-transfer object, and processes the unloaded data under 
the control of the application* Where the computing machine 
is a peer- vector machine that Includes a hardwired pipeline 
accelerator coupled to the processor, the buffer and data- 
transfer objects facilitate the transfer of data between the 
application and the accelerator, 
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0-4*4i4- 440:- 44 m 44-1- m 444 4 401 44. 

44- H 0 44 014 041^1 4€4-fe 444 44.a£hf0 4440; 44 40? 44ii^44des; S o library) ;k-¥-4 tl« 
40r 14-44 4014 4-444 401 444 4444 4 44- 444 o: 4 4 00*.;OO4 4oif o! 444 0 ; 4^.a4 
4 4 0! 14 4 4 44 44410 44, 

1044 44--O01- 44 44 00004! xrv44r 0 04 4'0l0^« 4-0 4 ! ^ 444 »H40 444-0: m 4014m 4 
44 444 0:4# 44444 04. 0.0.0-4 4:t.44t 4 44 ® 44. 4 4 0 00.000 444 vl44o.-.» 4f? 
44 m<%, 14.1-44 m h-m- 44 «44 #:« 4^4 4«f! 4i-i- 40: 144 4 4-0 4^4 0: 014041 

S044-0 444, 40140: 444 4 4 0014 4 44. 41- 44 4444 44 -f Uli 4 444^41 
440| 0-0 4 <0 1 ■■■■ 4 4011 40104 44 4 4o.«0 sol m\® 40lo..;0001 4 4 44/4444 4oN0 4 
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it & ^a, v.i .%<•.;. f A|.fe.^M-i t!% ! «j£#- ^wia *## *m*m mm, «4-4 %mi 444 

M . v4] -1> H:| J- £JUMHfr<8«*fe Sif t mM® 44. Sl^*!^ -i?lf4 4 

oj ^4v^o]7) siiHj .^44 144 #Jl - A| «HJo1 $ $ <4«l4.Mj 

44 <4p4 <g#<<*& 44. &&K<|<*)# Ml ^ <t 4 44. 

4. « eMls, & 2*| 44H#tl»4 *&*oW*. 44^4-P*. 44 4 p, PUC #4 44 r 

^ jtL^# ?m m& m»m 44 44^ tm. 

444. <M4i4 PUC II 4b 44:P444 P *U*W YUII4. i*44 »^.-a«t*}( scratch) isPW PUC 44 44 4 
44<b-4 t!'i4! 3a 4«44n-Hf 444 444 ^44 4<44 44. 444i>,Ji, ad hoc 44 4^4fH. ; Pb PUC 44 
4 444b 4444 s4P144 44 4444. 4£#?ii. HM-444 4#4b 44H.444 $:>m?) «4b. -4411 

4-p- d^mm^ n-<ABM<m 44 ti*w^-4 4^<- *i>i#3 ymm?* 444 44 

4^4§ 444 44. 

PUC t 444 b >4>p 44P144I 4444 *!*l*tb. *P«b 444- m 444 PtiOl 444 
PUC 444 #4 44 44 444-0. c!^|«[fer| 444 a} W v,44 i-«u| %v*. jsjmH* 4444 

& 44»<?.?i; 44444, S&fc, 44»<?Mr 4-1-44 444 44444. 444 b 44*144 

* BsL>m%M 44 44*IP>!^« 4:44a> 4*! <4Hvb 444 4*t*2t«l* poP>h 44. 

zxi%™&, 3E .1 -1 pi 21 4.SL44, 444 PUC # 444^ 44-E444* .p.P-44^ 44 4N 44i 4 :44 b 
444 444 4:444 44 444 U«14:p.p. «<tr*teofO°* *!44b 44, 44 44, ;p^.44--44 444 444 
4-4^4, 44-44 444 44-44 44114 4 4 M 4-ui44 4 44 4-1 4444 44. 4 

4p444p- 44 3P44-44 444 444 4444. 4444 4-U4.14 444 444~44-- 
44 444 4 44/44*11 4444 44- 444, 444 PUC II 44#.».p. 4411 ;Ut4 puc 4 44 

b 4«]m44.--44 44€- 4?4-H:-- 44 -b4b^-4P 44. p. 4 4. 4:444 44P.44---44- 4 44 444 444 
4 b 44. asla, ,PU;.444 PUC 44 1I4 ; ^411-&.i 4*4, 444 PUC 4 44 ^.i!L4444 -1*4 i-444?i 
3S. feft:|-. a :14, 2im.^4^ 44M444 44^14 «I44 44. 

'14 M. b--4--UP,.-^PMu^^!--- -14 *I44 1-a44 BM,m~7\>B 444 4^-44 : '4u4t 4 

f 4 4 4 44 4-4 4411 4444 A 44 44 44. 

4 4^ ] 4414 44 

{it 4) 

4 444 4 44 4<44, fl#4 !; 4'4-c m 44 4 -44 4 44 Jvt4»i 44. 4 n 

<%®&n»m, m n\»m-m- 4 m mn-m- -4 4 4. p.. 44 4444H44 4444 4*1 
4» !4i44p m n*m~$i® 41444 44 444 44 44.*. <^m^ ^et.s 42 
*i*m-m &$vmm 44 44 :;c? b ~m 44%? mnm 

4 444 4® m«m 4.C1P a.H?.144 PP>4!4 444:n. to?] 4\ H p £.M,^m^ «|^«bl # 

4 444 «!U!4« -44; 3 = 1 i?l v jiL^sUP 4;'! -112 ^oU-U4# 5tlP*lH^| ^<>P$H: «4*i ^7) ^o|i?« 

4p-«kvl neui ^7} »m$mm &n 4.^-4 n»m® -mm-n 44 4444. 

444 444 KjoU>«?5Hpeer- vector) ^4.a.ii;>p #7} :EiiUlH4 4444 44 #P^44« 4*!.E44 .444 
H «#si,.va ->U] 4isi 1 4*]ei-44 ^.li^Hife bP <>Mia414€4 4 p -]4p 4->i^! ~ 44 4 44 

#p s?: - nUUi 444 4444. 

Px4 ^ 4Pt4 -114 

•p f-?l!4 4p4-^P>1h 4-4 h4«!.s1 #q ^<>Hrx^«l^, 
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si m*\ 4 m<*<% «n& m~m mnm sh- %m *sm mm m ^m:-im^, 

& 4fc-« 4'AiA; 4 ^MHH 44 IE. 33 AAA- HJH4H*| m m «H»W 

s ste- & *NM 4 iAHiof «m* si 44 -y-7! AAA -A 4 M1MM44 $ 4MA.44 #04 4 a. A 

TO 1^ t|eHa«o)3, 

SiS& A «4sl4 o.| ^AH«| 4A Si 44 444 <i!M A 44 *iBK} 4A44 AT A AT AAA AM 1*0 

Si 7* £ * ««H 4*J 444 A* €44 % A 4. AAA 4Ax44 ^«)^~^ .?}•'<? 44 

MAN 

^ 4 *i m«m ma ma a o# mm 444 ^t!i'4C))Bi mm m ^m^^m. ..^ 

» H«MH<42H A4-4M. 4M «W-*«1 M4U4€0»1!te «H*£ 444 ^ol^ AMI- M44M Si 14 ®m 44 
(ID) $® M.**$mM(U)$ $3Ubanfc)« fr&m) ^JSl^fc- 3*H»«KI 4#4(44>M -Si #44 *I4. MMM, .#i;A.KM 
tt ^HWCUHs- 444 *«|* MAO 4 it4 AsH{p*<sr>' s oil*, ?'N?7](44)^ AAAiAf -g 

444 MAAAM A tAA ## A.A.A.4 4 N MaA AAA: fHf- 44<'A4 4 f 0 44 #At* ^A.Oj 

VJIM4 444 aaiaa.a. ma ma. 44M f ^.4^(42)^ Mij -4 >) 4W4 7MmIM4>4 4-at!4 AAiMt * 

**.s.jmi, mamom tMiti 4*14 a**. »HHio)^ mm hhua* *m t 

A. Hi t, A A t!ft-t AAA >$4M "PIPELINE ACCELERATOR FOR IMPROVED COMPUTING ARCHITECTURE 
AMD RELATED SYSTEM AND METHOD" f? 4 X 4444 ^iQ/683,S2S^i^ 1M 3 <3€ mW ?l#:?|(44)^ 44 
iilri E14^{42)H »}^(40)^{ T T i-»!®0^ S3 ^f-fe J Mi t!Ei;4iM Al| *r#fe0L # 

•0 *€ ««^T ^ ilfft! vlT .:x0^v|. 7E#7|(44)0i O&si 0 s ^A..^(o|# FUC).^ SOf ^ $lS0 <>} 
1 >1 -i-<||t T^-i'TAii ^ili^OE- ^!-E 7\4?m m % T J g* ->8 ^l^-iAl. It! 

^104 A -T ^l -f- ;.xei^^. A AT, «1 a!(40)# Aa^a 44 :x«|4i m T A a 4A- #Al®^! 44 4 

A A|A-#AK 

Si 3-1- f A#EE A A A AA^M(42) ^ N<4 A A : >! 7>#7|(44H 44«H. 4<>h«fKl <l #A ; «|^{40)<>j-fe A. 
A <!l A "SIA4CAA TH0!<0,^ ^!AeK48). «AA(50), ^?ilA ^.A4(52). iiAAM A-'IAvi A Si A 0; 5 ^ 56), A A 
-O^iA #^ AiAHH A 60), 91 0 >; 0 A 1 A? M0.DA AAA«I A 

A,- A AA0I AM2;«i]V:- :Ae| 4V^<62) 0l OiAxj J^j el 7| (64 )A Si f! A'A $ilAJ-4, AiiiAjM ^Si«1(40Hfe A eAArA 
^SiA(OO) A? AAA ^ A«KS8}# A#Ai- A. A A A AAA A '0 0- A AA A AAA iiiAif ^ ASj «l)Sie| A 
¥-s| A AAA «4. AA-I-M f .«SiE]{48Hfe 4#>1~"fH *!4AAaK?0) % ^W^M A A A(T2)A AfrA->l §1 
AOL A A A- A A IAI A.A.0)AM2)A. A-4A 0-A 1UA)A A; ^AA Ae]A(04}7|- A'AAM A 0! A A A TASft 
A1A0AA A A A:AA AN A A A A- 7f A #A A A . 

AM A ATI 1-AA(-04A.i A M Si MAS| PLICXS- AMA ##)M 4MA<0 A.J;:..:a <;« A A A A^MA ^ 44 

*| AMA|v> AAA;;: 4A.&A>!MA AT A AAH?4 r 7A : ;0 Ai44si AM. A5|A MAAA2A:;- '0- A OC44A4 -AM A 
A Ma- A AAA. -AM A-AAAdA AAA A ^ j : ASA^ MA AAA. M# pncM :Ai AAA AAA MATE- A A 
?m daughter card}(SiM44 #fo4 : I> A si A. MSA^ MM^IM. AMI 4#M(44)4 4^ ?iAfe MA MAM? 4 : g4 
^ A A "PIPELINE ACCELERATOR FOR IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM 
AND METHOD" '?] 4^ M4#4 «00/683M29.M, !Bl 444 ! |l AM "PIPELINE ACCELERATOR. HAVING 
MULTIPLE PIPELINE UNIl'S AND RELATED COMPUTING MACHINE AND METHOD* MS} ##|^ *§Kg 
633.932.foi M ! I4M A 4, 4 44 A. A., 44 4#M(44)M MM Si MM A ASIC M MA A >f AAA. 44M. ~MA 4 4 
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8*fc \%* 4«4# $44. <>! *IKH4i, 4441044] .v:<-?|j-i «?jj;ieKS24t 4§44 4 44. Si 4, «J4 7}^K44m 
41 44m4(74>4 3£ t«Hr lii 42.4, 2.*! «W1 4»444M Wt * :44 9i#. 44 S4i«> 

4b #444, *Hr*l<44Wte 3** *44?KDSP}4 44 si a. 0)44) sjM *i 4 4 $44 

44-^«4" 41410)*! '^4*14 <£M 4444 4 ! l4! f 4 ; 441 IMPROVED COMPUTING ABCMTTECTt JR8 AND 

RELATED SYSTEM AND METHOD"*! 44 4 W€ .^10/884,102^ W»N S.M.4HimM MM 

H?4 ■$ Si 4 -41 Si 7 ^ #sfc*H 4444. 

£ 4fe & ^§«\ 4 $M<4<% oHI Si i&2 ; 2i 20i-4*-K42} ^ 44 »^<SQ>a1 #«l 

4. 4444^-, *41 ;W = 62K- #4 » - 444 -ilf e! H;<>H!t- 44441 «!)A]4 *|£|2j<6<0fe : ±3*3* 

n«i ni§£bi!->;44 4o]B4<a 44?K44)CSi 3}4*i ^|o|^# 44®>iir 44 & v? 44*1 &HH,?!4i .2.44421 
(object)! 4*144. ^■\x::-H-i ifelf.. *W*-#*. 3l 4.% H€ 1tei:^W?!,iti«.^sf 44 4« 

i4WMi &^*-2&mw .fcs£v|,io| ^ $ t 44 m m^. *«. «\n mm ±&m<* mm 

<>} 4! $ ;f 2 44M- 4Wb 42244 4!<§442v4. 41 4-:.H4 441 #4<62) » *f-4*S *«M<64>*> 44 *«« 

n«\% ±^mom mmsi ->rn ^^mm «\ tnMb %<uk «mm-. *\m?\), m »m 
-m<*i*n? &jz*m^. SLiimm *u $4* 4«4 241 ^4^-4 44 -mm) a** 

Si 411 =*j4 #4E«. m 44<62)4 ol Sj - a* 3| '«g«4€C80>. 4*?! 444444i(<24 4 

44X82}. -M 44;') • 7 M #el:4 <Hi^eM^; 4 ! (^# #^4>(S4)-S: € Wfe^, «}«-4H!SH ^1 vm -ftV *iile| 
44?i 4#7i^ -T-4j €'?^>i« vj nnimmm %u^m. ^1 ?4i «^.4(a.4)te ^?w^<>q ?>#7| 

; 'i SJ^S 1^ -t'^si'^ :4#-K44}tl .^»7-^^m Si 6~7# ^-#4fe W #«L 4i'H >!H-4rH 

?l»l4i?ft 4RK85.8?>8i)>;4S SiA]^ h].s4 fK-| >^^H «? 4! 4f€|- #--1-t Sife «4HH"*t A » .^.E(30># 4f « 

44ii sv4:- ^<>m^.y\ <%B.®mm *«■ #<h, ^«.ei(4«>^ 44?] «|o|^-^isi *n 

4? W ^J4^44(90 : .92) b 44^1 *4| *?„»^H(88)# 4i?] ^ ;S •• ft V ; ol«tf| ^^!4! 4»} »1 ^l^l^ir 44.*«l-44 ?S|.*|^ ^oj 

H-4 »4;!{40)(Sv. 3>s] ^?!4 IHHI. m* mWm^ &?\ ^44i-r4l *gxf^msj{?2)<& 3)<'| ^4 

4 44J 4i]olB^«Lf~6^ n}o}n~:$<%- S.m^ 5s<86}# t!^€2 i 4!4;Hi^tentiat<;44fe I? 41:4 SlM.mm 4^U]Cobj«cS: 
factory>(98)I <>i^4.4x4|44S$ 44#4. s A)*\ *\ H a!;'!(6-D4: s 4 -1 r r4l ^! ; 4^44^(72}<>!! N 4^41 4 

4r T-';l 44 44 4U4 ^H(8B), 44 1)*^ 7} SumBABOMl ^ 44 ?! 4f 4i -4^Si(94,S6) 

« v4^ = -^4; 4^44 44- 44*L 41444 m 44^sen?24IH ^144 441 m«m «4 4i 4 4444 
^4S.Si. SL&m 4 ^*4444 44»4!«4 4 44m 4 44. 

s- 44| 4?l 44 <4 4^(42)4 444 Si 5-74 4si4*f 4^4 4^44. 

«!I44 *l£'-J 

Si 54. 4 4 4-414 444 .Si 44 ^14444^ ^1-^?!!44U80}, '41 14 44i S.?4^Si(86), 4 4&44>i2:. 

s|5iel(48)s1 m 444;if«l4, 
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<t-?] «ft$*«l4!(8GHfe. 44-0 14r§- 4-0- 4441 441 iii^HfthreadKiOO," 

100,04 Hill !<14. Oil 14. ^Hdoop-fe SlNI 41 4.9 . 4x42.10041 Hit 4 S91 1 ovi-lli 
<ioOjJ.oo a ) no- 4 V;* 4*lNi,si #4. 

<ioo) 444 l-lioll! lllu-OOO 3)1 44 444 4444>14h)t *l*l® JL 44 4442414 t*oi 
1 ^(subscribe)* -lll-io 8141.0. ^«$4 4*114 82f- 44-. 4! 44. 2xll:94i00 r o004 444 44-1 
<44>so¥-t1 q*\*m #%' 4 04 4-!-. ,^4h(!00>4 894 44 .4x42100)4 4?) 444802 44. 44 44. 44 
<I02)22. M.?m 44 44- 8x002aoo< r I4Qll a]i 41 4444, ke4 : A^JOiOOHr 4'0 14-8 41(2 3) 4 
44 9'4i02(Sx.ll,l #-io^/4N 4441- 44 4 4444, 4441 vol :«) 4 14.8.8x4 8^1I00>?1?S 0! 
»m 444 0)4 HI 4444. 

511- 44 0 21 0-4. 4:4 44 2 42x4(48) 4 0141-14 I)9l4(86 l£r -86 s; i4 411111 :^4: s :-.(100) 4 44 Ui 
qmm&® 444 441 44 4444 444 4^404 i -O04,)f 441.290 1444. 44449x 42.40}.8)4i4 
44-4 «Hmi 444 14406,-10644- 4444- 44 lloiOO? 444- 4444 44 *08944l- 4>l, 4 
111, 4.92 44)4 fitfe $44 Sfe4l 44^1 14 81 444 444 01444 014 44 44 97.4-41 '044 4 
44 FIFO 4441 4 44. a 4. 014404)4 4 W 0441 2!1!4G)1 41 4 444, 444 444 2x042 
40054 414 44406) 444 04141 41142, 44 444 44 «44<H)6)4 44 H18288) 4-4*1 444 
444 44-. 41 14. 44404044 llOOOl 2u1!.El}00^.-V^ 44000044*1 4:0 414 44 1^ 44 

4:0 44 044444 44^SCag u ,) ; 4 4440600144 14 .2=2 111 (8ml l 40 444 4444- 4444 4 
4 414-44 .2.444(86^)4 .89444. 441 44-414 01441 m *m m<.lW% oil! oil- 444 
! 444 414 21 2.,*; 2 ?;s^44(42)46 4?1 14 4 111- 4444 14.2 44. 

£ 8 44 )8 84 42114 444 44 1 0144-11 IflOilo^O). 0H4-44 .2.414(86), #4 1141 
Cm 4 4444 441 1 1 144^(0012.9401)4 1441 141 ;«41s. 40' 44(42)4 444 1 0141 1 1 
044 14 14 44. 

0.902 392.04142)4 144 111, ntloi l •0 0(08)1 414-14 iiWf lyv!.:441 41 44 

(104)1 4144. 44, 144):) 4)00(98)0 1:0 Oil 818 4 (72)10 14 11 119; 0 14 2x.-.l2. 11 444-1 

4 111 oil 0080)4 |s.s 44 441 440-14 Iill8i86, i5 }« 14 loiooll hhii 4444. 11 Oil 
4 8j 4 440H lo. o 41 111 --14 0.9.12.(86,41 m af n oHil 41-414, *W-4444<80)4 
044444 41^4487) SOf 0 84 I ft 1 44-. 441, 414 41 ^«?.(86 sfl) ).Sf.^C|. 1« 0 O 48(1(08)4 4 
4 0414 illl(86 Xfi }« i( 144. 3OOO.2.2.. ^M<*H 014 44 44, 1.80181 48(1(98)4 

444 44 404)11 111 8-219 014 jL&a| 41 4:4x4. 4x.2.4 101.4x11 OOOiO-H .20 1 8886^, 86.. i} )4 44x 
4^44 44. 414 11140 4:0 4(98.0. 4441 mxl*} 44 44 44 10x0 01. .9)4. 41-1 llllM! 4 
4 4 -4 4. 2.11 10186)0- 0111 44 480^1 111. 41 41 n« 0 0 4-a 44 |4(S. 44 41 144-44 92 

.0.1008 44xl:-0- 401014 ilO.lO 4411.. 04 4941 441 411(64}! ; 1010414 I4(l(98!l 10 O-O 

4 0,1040186)1 4144 44 4 444 oil, ouolm lot el) ^1-4^4^(80)4 40.21 41 444-44- stM. 
1)044 49x14x^0 4281- 44. 844. 0141 -4# .;iii 11.(88114 441 44104)4 4111 44449x 

1(48)1 *>lEl4 4x4 1890 41 1111 48(1(98)4 Oil! -44 801414 40x1.4x1110 4 1 4 

y\ =011 oil! 414 44lo.oo. 01444. 

41 14, 1.1.11 411098)1 Oli&j. 11 401 1 0 0[4 4-44 4111{86 lsl -B6 i; 04- 4 M o^i^ 14. 44, 

4.0-40)8)1 l-lo ; oil<72)9(44 10 441# 446(90429 0144--41 l.M.48l86 ifi 86 ib )l 44 ft MI 

4*14 1444. 40Ll04S)e 4:0 44 MH|<>| lOxll 1-0-0 4 lx>9 4xv.l s|«>!e|-^# OxlllO 

(ao ! ; io a .ia 9421.0010 44. 1, Oil! llli441:: 410 tf- .oooio a£S 41 141 0194(86)1 ¥ 1 

0-2 949- 44 0x2(144 01.24(0114-1 #4)81 14118( 11-4 2, 2M 1)9(86 la ) 01 44 1 41 4 .2.9.42. 

m th m 14 14 in 1 4 40-. 
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^ 3 oi'M 3£ 5# 44 t:osi'«. *jw<42)si .^m ^l 442.444 *s«4 ?i!<>! €(8o> n wmm m 
?hwwiw*i*m mm t-t 4 <^€m- 

4'1 ,4#^{4<0M. <c3M3«- .fi^fe 0444-04 egg ,414 002204 € «*» 244 034 44 #:o44 -^^fj-r-f. 

4 0. ^4-^ OOyO- -y-yi OOOifO- ?!^ 5U3.WS6, a )H?. 0O-O2 4 421 % «*f #t*. ^ef ?:;•.< fOOOK £4 44 
:02«4\-0 4 Bitr 8.4 4 0414 .0-0>,441 404v.V-4 4444 f| s&fe 44 444 

m*w>\u\ fi^i .^7! Nioi^ii 

4IH>.0;0 OOOVi"?!^ S'.M4:0(^6 n 0-::: tf|^a06,H ^.f) 444"44 ^.M.^3:s.(8fl la >j;0¥-^ 4!$M| ^o)g| 

0- %t®. 444 &«-^.<92)b t4 ^4*4- tHr SJ&^a^W*! oo44.o.>2 oj 

1- .-lj #11*1 0004 0 4 4 »O;K;0G ; )0 4444 44. ^0:s^.o j;;.. #4 0. .0*1 2022; 0. tfjsNUOSj^} 4>24 
#f $ cjH^Bl t 2i«;-4 140 444~44 jSt.«.^JS<86 l{> H^ 421400. 44 fr A«*|«(96>te 44 

(loop^Hi 44 ®m mm mm~m SLmmm u n -wh a* mmxqm m~m m 

$ mm-. «| 4444. 44 44- 0 iut%l((92}4- #7] « : om;o«o.4 411^1 444 044NI & 

44 4:1 444- o* ^:::o^f;, !:: ;Oi Oi 444 8i^Ki08)fHlte ^Hf?l Hl*]^'4 »4<>l '0 

ojAj, f*| flMlKISft of Ell*>!B!7Ht1f^ Wt ;40 4 04 .0.0404944 44 S*S*3 0400 -'0 

4 0..2.-42(80 : ,4<2i 4 <0 t24M*€42 444414 242-0 o..o,-02O22)*H40 f 0U14 209624, «7] ®m 01 

J 04444444 444-44 <2M ^!i::.{8!>,j.O 4#4(440>!4)] 0*4l:- 4l 000)- 0- 42il, 4 V 4 42 

0!'OiH7l 44 4 4>! 10E|4t 5.H.^iOB0 ; . b ;7i 4 0 0 0 0 .2. ##*R* 0[2 s i» *4 :0 4«li 000 

^ 0-0« o -o s?| s?4. *4H >0 -t4 N^(K)6)^ 01#0! i*f ^ 4 ( >lBi:4 a#si-*l io*:s:Uil. *'0 «4 

n % t:^! 4 ^O04m(02-90)4 -H^d4 0^4scheme)44 4«- £& l^fSH -¥-^44l Oxtsf 4^44 4 

« 140, 00 •••< !UO>};0 oil 04414 4^ 4-1^:. '0 0 44. 444 /^0:.!!i;u.4l 04 44=04 4€«!-:ii 44 44 

4 SJiMBmm 44 012 4oi44 444 44401 M04m 4^44. 4 0 42 444fe 40 Oil 04I4M4 44 
404444 3? 44 444, 44 444 <0oi4oU924:-, 44 430(H)6 i )04 i l 4-0 444 4\ 044^4^ 444--44-2. 
M.m3.m th m 4.44-0 44. 4-0 44(1004000 44 444 012 444 4 444-44 .0..0.4M<B6., & )4 4?>044. 

44.O.S0 444 ••44 * i0 40486 i; 44 4 V ?I 4 4non.}^4 ^ 4 0 444 4 f 041 444.J0 4 4 444 4 0O.<;l 

4 0 4444 4« 14, <LM.®*m li ;i& 4'4 444 04;4« cE404- 0!44(4l 44. 000*.; 4 
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